Suppression of prostaglandin E(2)-mediated c-fos mRNA induction by interleukin-4 in murine macrophages.
When murine peritoneal macrophages were stimulated for 30 min with arachidonic acid, the growth-associated immediate early gene c-fos was induced in a concentration-dependent manner as assessed by Northern blot analysis. The arachidonic acid-induced c-fos mRNA expression was inhibited by a cyclooxygenase inhibitor, indomethacin, but not by a lipoxygenase inhibitor, nordihydroguaiaretic acid. Macrophages produced prostaglandin (PG) E(2) from arachidonic acid as determined by an enzyme immunoassay. Northern blot analysis revealed the expression of PGE receptor EP2 and EP4 subtypes, but not EP1 and EP3 in murine macrophages. PGE(2) brought about a marked elevation of cAMP, and c-fos mRNA expression was increased by PGE(2) and dibutyryl cAMP in these cells. These results suggest that arachidonic acid is transformed to PGE(2), which then binds to EP2 and EP4 receptors to increase intracellular cAMP and c-fos mRNA expression. Furthermore, the induction of c-fos by arachidonic acid, PGE(2), and cAMP was suppressed by pretreatment with interleukin (IL)-4. We also showed that the tyrosine phosphorylation of a Janus kinase, JAK3, is enhanced by IL-4 treatment, suggesting that the PGE(2)-mediated c-fos mRNA induction is inhibited by IL-4 through the tyrosine phosphorylation of JAK3.